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Introduction
RIBOPROTECT Hu RNase Inhibitor is the right choice to over-

come the challenges coming with the presence of ubiquitous 

RNases, commonly found in skin, dust, reagents, and biological 

samples. It is a 50 kDa recombinant human placental protein 

expressed in Escherichia coli, which inhibits the activity of com-

mon A, B, and C RNases, but not towards RNase 1, RNase T1, 

RNase T2, S1 nuclease, and RNase H. RIBOPROTECT inhibits 

RNases by non-covalent binding in a 1:1 ratio with high-affinity 

protein-protein interaction, forming one of the tightest known 

biomolecular complexes. Such inhibition effectively helps to 

maintain the RNA integrity and allows to obtain the appropri-

ate quantity and quality of RNA. RIBOPROTECT is used in ap-

plications where the presence of RNases causes a substantial 

hazard in receiving good quality, trustworthy, and reproducible 

data, e.g. in RNA isolation, cDNA synthesis, RT-PCR, in vitro tran-

scription and translation, or RNase-free monoclonal antibody 

preparation [1-6]. RIBOPROTECT is compatible with numerous 

reagents, including DNA polymerases and AMV or M-MuLV Re-

verse Transcriptase, and its addition into the reaction does not 

influence the efficiency of other components. Such product fea-

ture is desired in co-lyophilized and subsequently reconstituted 

reagents, retaining their specificity and sensitivity along the en-

tire process. Thus, sourcing an RNase Inhibitor that retains the 

product's characteristics after lyophilization and reconstitution 

is crucial.

Features and advantages

• Inhibits RNase A, B and C activity

• Free of DNase and RNase activity

• Retains full stability at 37°C for at least 4 weeks

• Stable up to 58°C and at 0.5 – 1 mM DTT

• Active in diverse reaction conditions and in various buffers

• Active over a broad pH range (pH 5.5 – 9.0)

• High compatibility with co-reagents, including polymerase 

and reverse transcriptase

Molecular biology applications

• RNA-related molecular diagnostics

• RNA isolation and purification

• cDNA synthesis, RT-PCR, RT-qPCR

• in vitro transcription and translation

Results
Purity
RIBOPROTECT is free of DNase- (endo- and exo-), RNase-, and 

latent RNase-activity as judged by gel electrophoresis following 

incubation of 200U of inhibitor with 1 µg of DNA or RNA with an 

enzyme in a 50 µl volume for 1-2h at 37˚C. Its functional activity 

is assayed in a reaction containing 1 µg of RNA, 5 ng of RNase 

A, and varying amounts of inhibitor for 15 minutes at 37°C. Re-

sults are displayed by agarose gel electrophoresis. Additionally, 

its purity is >90% as evaluated by SDS-PAGE electrophoresis.

Stability during shipment
RIBOPROTECT displays unaffected activity for 4 weeks when in-

cubated at 37˚C. Such a high unchanged activity in challenged 

temperature conditions is a guarantee of stability during uncon-

trolled shipment incidents.

Figure 1: Stability of RIBOPROTECT Hu RNase Inhibitor at 37˚C.

RIBOPROTECT samples were incubated at 37˚C for 6 weeks. After the given 
incubation time 40U of RIBOPROTECT was incubated with 5 ng of RNase A and 
1 μg of RNA for 15 minutes at 37˚C.

RIBOPROTECT Hu
RNase Inhibitor
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Stability at higher temperatures
RIBOPROTECT remains fully active after 24-hour incubation at 

50˚C, while after 48-hour time point it still retains 50% of activ-

ity. Equivalent products from the top-market competitors, Sup-

plier P & T, completely lose their activity by 24-hour incubation 

at 50˚C.

Figure 2: RIBOPROTECT Hu RNase Inhibitor, in contrary to its competitive 
equivalents, remains its full activity for up to 24 h at 50˚C.

Left panel — RIBOPROTECT samples were incubated at 50˚C up to 168 hours. 
Right panel — RNase Inhibitor samples from Supplier P & T were incubated at 
50˚C up to 48 hours. After the given incubation time 40U of each RNase Inhibitor 
(left & right panel) was incubated with 5 ng of RNase A and 1 μg of RNA for 15 
minutes at 37˚C. C- — Negative control with no RIBOPROTECT added; C+ — 
Positive control with no RNase A added.

Figure 3: Stability of RIBOPROTECT Hu RNase Inhibitor at 50˚C.

RIBOPROTECT samples were incubated at 50˚C for 48 hours. After the given 
incubation time 40U of RIBOPROTECT was incubated with 5 ng of RNase A and 
1 μg of RNA for 15 minutes at 37˚C.

RIBOPROTECT remains fully active up to 2-hour incubation at 60°C, 

which makes it an irreplaceable component during RNA in vitro 

synthesis and reverse transcription at stringent thermal conditions.

Figure 4: RIBOPROTECT Hu RNase Inhibitor remains fully active for up to 2 h at 60˚C.

RIBOPROTECT and competitive RNase Inhibitor from Supplier T were incubated 
at 60°C for 2 hours. Every 30 minutes its activity was tested via incubation of 
40U RNase Inhibitor (RIBOPROTECT and from the Supplier T) with 5 ng of RNase 
A and 1 μg of RNA for 15 minutes at 37˚C. Results are shown in 1% agarose gel. 
Undegraded RNA is depicted by two clear bands. C- — Negative control with no 
RIBOPROTECT added; C+ — Positive control with no RNase A added.

Batch-to-batch consistency
Our customers’ positive feedback is our best proof of reliability. 

The closeness in activity in the following three RIBOPROTECT batch-

es (purple columns), coming from three different product puri-

fications, shows very high batch-to-batch consistency. The grey 

column represents activity from a  competitive RNase Inhibitor.

Figure 5: RIBOPROTECT Hu RNase Inhibitor stands out by high batch-to-batch 
consistency.

The activity (U/µl) of RIBOPROTECT from three separate batches 

(purple columns) and a competitive RNase Inhibitor (grey col-

umn) tested by BLIRT’s customer.

RIBOPROTECT RNase Inhibitor is characterized by unchanged 

activity in four separate product batches at challenged tempera-

ture conditions (50°C).

Figure 6: RIBOPROTECT Hu RNase Inhibitor stability for different batches up to 
24 h at 50˚C.

RIBOPROTECT samples from four separate batches were incubated at 50°C up 
to 24 hours. Its activity was tested at indicated time points via incubation of 
40U RNase Inhibitor with 5 ng of RNase A and 1 μg of RNA for 15 minutes at 
37˚C. Results are shown in 1% agarose gel. Undegraded RNA is depicted by two 
clear bands. C- — Negative control with no RIBOPROTECT added; C+ — Positive 
control with no RNase A added.
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Most of the information on RNase Inhibitors derives from elec-

tropherograms of agarose gels stained with EtBr. To get better 

insight into various RNase Inhibitors' efficiency, we use an inno-

vative and precise method to compare RIBOPROTECT with the 

competitive products.

The determination of RIN values (0-10) is crucial in numerous 

applications (transcriptomics, NGS) and indicates the degree of 

RNA degradation: 0 / NS – totally degraded; 10 - intact. Here 

we show results from a highly specialized apparatus, the Bio-

analyzer 2100 (Agilent), used for quantitative measurement of 

RNA quality. 

Experiment
We compared the inhibition efficiency of the RNA degradation 

by RIBOPROTECT and two broadly used RNase Inhibitors from 

the top market leaders (marked here as RNase Inhibitor T and 

RNase Inhibitor P). We incubated 1 µg RNA (kidney cancer cell 

lines, 786-O) with 5 ng RNase A (BLIRT) at 37°C for 15 min with 

various RNase Inhibitor concentrations: 20, and 40U in a 20 µl 

reaction. The experiment was performed in three biological 

and two technical replicates. For statistics, student's t-test and 

Mann-Whitney U test were applied.

Results
RIBOPROTECT displays very high RNA protection (RIN: 9.667 ± 0.240). 

For the recommended concentration of 40U, no differences 

were found between RIBOPROTECT and RNase Inhibitor P, while 

RNase Inhibitor T showed lower protection (RIN: 9.678 vs. 8.733, 

p <0.05). Our results display that both RNase Inhibitor T and P 

are less efficient than RIBOPROTECT at 20U per 20 µl reaction 

(p <0.0001). 

Conclusion
RIBOPROTECT is the most efficient among all three tested RNase 

Inhibitors. Its equally high efficiency at 20-40U/20 µl reaction, 

which BLIRT recommends for most applications proves its high 

competitiveness among other RNase Inhibitors.

Figure 7: Summary of RIN results for the three RNase Inhibitors.

Points: mean, whiskers — SD. *, # — determination for statistically significant 
differences between RIBOPROTECT and RNase Inhibitor T and P, respectively.
*, #: p <0.05; ****, ####: p <0.0001: Student's t-test.

The efficiency comparison 
of RIBOPROTECT and competitive 
RNase Inhibitors
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Conclusions
BLIRT is committed to boosting your business through 

its transparency, fast turnaround time, product cus-

tomization, and dedicated services. The production of 

RIBOPROTECT is localized at the center of Europe, which 

makes the lead time as short as one week long. Our ex-

perienced R&D team, Scientific Support, and a dedicated 

team of Sales Managers makes it easy to communicate 

and receive advice when needed.

Ask for a free sample beforehand and test RIBOPROTECT 

in your experimental condition set.

Formulation
Following the customers’ needs and observed trends, BLIRT has 

developed the RIBOPROTECT Hu RNase Inhibitor Lyo-Ready ver-

sion for efficient lyophilization. Its major advantage is its high 

compatibility with numerous reagents in efficient freeze-drying 

and subsequent reconstitution.

Mannitol Sorbitol Sucrose Tween 20

1

2 0.05%

3 0.05%

4 0.05% 0.05%

5 0.05% 0.02% 0.05%

6 0.02% 0.05% 0.05%

7 0.05% 0.02% 0.05%

8 0.02% 0.05% 0.05%

Table 1: Reagent compatibility with the RIBOPROTECT Hu RNase Inhibitor 
Lyo-Ready for efficient reconstitution after co-lyophilization (see Fig. 8).

Figure 8: The unchanged efficiency in RNA protection of the reconstituted 
RIBOPROTECT Hu RNase Inhibitor Lyo-Ready with various pre-lyophilized 
additives.

RIBOPROTECT Hu RNase Inhibitor Lyo-Ready is formulated without glycerol 
with different lyophilization additives indicated in Table 1. After freeze-drying 
samples were analyzed for inhibitory activity of RNase A. RNase Inhibitor was 
incubated with 1.5 ng of RNase A and 1 µg of RNA for 15 minutes at 37˚C. Results 
are visualized in an agarose gel. Protected RNA is presented as two clear bands.


	Przycisk 6: 
	Przycisk 9: 
	Przycisk 5: 
	Przycisk 2: 
	Przycisk 4: 
	Przycisk 7: 
	Przycisk 8: 


